Different forms of the epidermal growth factor receptor kinase have different autophosphorylation sites.
Limited proteolysis converts the native (Mr 170 000) epidermal growth factor (EGF) receptor to the Mr 150 000 form of the receptor. Calcium-activated, neutral protease (purified to homogeneity from beef lung), chymotrypsin, and elastase were all similarly effective in generating the 150-kilodalton (150-kDa) form of the receptor in detergent-solubilized, membrane vesicles shed from A-431 cells. The rate of autophosphorylation with [gamma-32P]ATP of the 150-kDa form was only 10% of the rate with the native receptor. This decreased rate was not due to loss of kinase activity, since the phosphorylation of angiotensin was virtually unchanged after limited proteolysis of the native receptor kinase. However, maps of elastase-produced peptides from 170-kDa forms and elastase-generated 150-kDa forms of the EGF receptor showed that the major autophosphorylation sites in these two forms were totally different. Confirming this difference in autophosphorylation sites was the finding that the 32P label in the autophosphorylated native receptor could not be recovered in the 150-kDa form following proteolysis. This label was quantitatively recovered in 30-15-kDa peptide fragments generated simultaneously with the 150-kDa form of the receptor. Therefore, the decreased autophosphorylation of the 150-kDa form results from the loss of preferred autophosphorylation sites on the native receptor. Only 1-3% of the phosphate incorporated in the native receptor during autophosphorylation could be found on the 150-kDa autophosphorylation sites. Hence, autophosphorylation of the tyrosine sites in the 150-kDa form of the EGF receptor is markedly enhanced by removing the major sites autophosphorylated on the native form of the receptor.